A growing number of local public transport (LPT) companies diversify their production lines by providing a large set of services. We investigate the cost structure of a sample of LPT companies operating in Italy and assess the presence and the magnitude of scope economies. We split the whole sample of firms according to the diversification strategy: private firms, mainly diversifying in competitive transport-related services and public firms providing nontransport services in regulated markets. Scope economies appear sizeable for both groups but higher for firms pursuing a transport related strategy, suggesting it should be preferable to the multi-utility development pursued by public LPT firms.
INTRODUCTION
Only few papers analyse scope economies in the local public transport (LPT) industry where a growing number of companies diversify their production lines by providing a large set of services.
Our aim is twofold. On one side we evaluate the existence and dimension of scope economies for a set of firms operating in the local public transport industry, on the other side, we compare different diversification strategies.
In particular we assess whether horizontal diversification in industries or subindustries close to the core transport activity ensures higher cost savings than horizontal diversification in non-related sectors. To sum up, from a social point of view, is the horizontal diversification of multi-utilities in regulated sectors justified?
The analysis aims at better understanding the economic justification for such managerial choices and the presence of actual cost savings from the diversification in competitive versus regulated markets. The paper tries to fill the gap between research on scope economies in multi-utility firms and research on scope economies within local transport industry.
We use data from a sample of Italian bus companies observed over the period [1998] [1999] [2000] [2001] [2002] [2003] [2004] , that diversify their core activities supplying transport related services and / or non-transport services. The sample is also characterized by different ownership structures coupled with diversification strategies. Private firms mainly supply services highly related to the core business (e.g. bus renting and coaching activities), while publicly owned companies (mainly municipal firms) offer a large set of products, ranging from car park management to waste disposal, water and sewage treatment and gas and electricity distribution. In particular, while private firms mainly diversify in transport related competitive markets, public companies are usually active in regulated sectors unrelated to transport.
Our strategy is to estimate a cost function, using different model specifications. Many authors indicated the unreliable results from the standard translog specification when the main object is the analysis of scope economies and cost complementarities.
Findings from the standard translog and the generalized (Box-Cox) translog function model are compared to those from the separable quadratic and the composite cost function introduced by Pulley and Braunstein (1992) that appear to be more suitable for studying the cost properties of multi-product firms.
Our results show that, for all functional forms, diversification economies are sizeable for both groups; however a diversification strategy close to the core business, generally practised by private firms, appears to allow for higher cost savings, suggesting this kind of strategy should be preferable to the multi-utility development pursued by public LPT firms.
Next section briefly reviews the empirical literature on scope economies and on functional choice for a cost model. Section 3 gives details on the different cost specifications that are estimated, while section 4 describes the dataset. Section 5 presents the main estimation results and a discussion on the economies of scope and size is given in section 6. Section 7 concludes.
LITERATURE REVIEW
Our perspective does not completely coincide either with the research on scope economies in multi-utilities, or the studies on scope economies within the local public transport, but these two strands of research are somehow the boundaries within which our work develops, so that we briefly review some of them.
Multi-utilities are the object of some ongoing policy reforms. Recent decisions by the European Union require the functional unbundling for vertical integrated utilities.
Horizontal unbundling, on the contrary, obtains less attention as there is no clear-cut evidence on its anti-competitive effects. Among the others, Calzolari and Scarpa (2007) show that economies of scope may justify, from a social point of view, the horizontal diversification of multi-utilities in unregulated sectors. Some empirical investigations find support to the presence of scope economies for multi-utility firms (Fraquelli et al., 2004 , Farsi et al., 2007b .
A scant number of papers consider scope economies in the public transport industry. Viton (1992) considers urban transport companies supplying their services in six modes (motor bus, street cars, rapid rail, etc.) and the presence of scope and scale economies is uncovered. Similarly Colburn and Talley (1992) analyse a four modes urban company and find only limited cost complementarities. Viton (1993) , by estimating a quadratic cost frontier for bus companies operating in the San Francisco bay area, evaluates the cost savings deriving from the merger of the seven companies in the sample. Cost savings depend on the modes being offered and on the number of merging firms, with benefits decreasing as the number of integrated companies increases. Farsi et al. (2007a) study a sample of Swiss companies supplying urban services using three modes: trolley bus, motor bus and tramway systems. They detect global scope economies for multi-modal operators from the estimation of a quadratic cost function.
Many studies have considered the issue of the choice of the functional form for a cost model when the main purpose is to quantify the existence of scope economies from the simultaneous provision of different outputs. In general there seems to be a trade off among flexible functional forms satisfying all regularity conditions required for a cost function to be an adequate representation of the production technology (concave in input prices and non decreasing in input prices and outputs) and the dimension of the region over which such regularity conditions are fulfilled. Roller (1990) emphasizes that "this 'regular' region may be too small to be able to model demanding cost concepts such as economies of scope and subadditivity". The most popular flexible functional forms, such as the standard translog model (see Christensen et al., 1971) , have a degenerate behaviour in the region which is relevant for the derivation of scope economies and subadditivity measures (in general zero outputs levels) even if they satisfy the regularity conditions for a larger set of points (see Diewert, 1974 and Diewert and Wales, 1987) . Pulley and Braunstein (1992) and Pulley and Humphrey (1993) introduce the composite specification that unlike the translog model is defined in the neighbourhood of zero output levels and allows for the estimation of scope economies. McKillop et al. (1996) , McKenzie and Small (1997) , Bloch et al. (2001) , Fraquelli et al. (2004) , Piacenza and Vannoni (2004) and Fraquelli et al. (2005) all adopted the composite specification as their preferred model for the derivation of scope economies in different industries (ranging from the banking sector to the public utilities).
THE COST FUNCTION MODEL
Our aim is to study the cost structure of a sample of transport companies operating in the administrative region of Piedmont, in Northern Italy. In particular we are going to estimate a multi-output cost function since firms may provide a large set of services.
A stochastic cost function can be written as:
where C ft is total cost for firm f =1,…,F, at time t=1,…T, y ft is the vector of outputs for firm f at time t, p ft is the vector of input prices, θ is the vector of unknown parameters to be estimated, ν f is the firm specific time invariant error term, while u ft is the remainder stochastic error term that varies over time and across companies.
Given the panel structure of the data, we are going to assume the absence of correlation among the individual specific effects ν f and the included regressors, i.e. When dealing with nonlinear functional forms, the estimation of fixed effects or random effects models is not straightforward (see Cameron and Trivedi, 2005, chapter 23 for a survey) and solutions are mainly case specific. At the same time including a large set of firm specific dummy variables may lead to inconsistent estimates as the incidental problem arises (see Lancaster, 2000) . Our choice of a pooled model is justified by the lower computational burden and the unreliable estimates that were obtained when trying to estimate a model where all individual dummy variables are included.
We present results for a three outputs cost model and section 4 gives details on the dataset construction.
We compare estimates from four different cost specifications. Baumol et al. (1982) recommend a quadratic output structure when examining scope economies because this form allows for the direct handling of zero outputs, without any need for substitutions or transformations as in the translog models.
We estimate a composite and a separable quadratic cost specification that have a quadratic structure in outputs and a log-quadratic structure in input prices, but also a standard translog and a generalized translog model.
The composite specification that we consider has the following form 1 (see Carroll and Rupert, 1984 , 1988 and Pulley and Braunstein, 1992 
where C is the total cost, y i is output i, i= T, TR, NT, for transport, transport related and non-transport services respectively; p r is the price for input r=L, M, K, for labour, material and capital respectively, while Trend and Trend 2 are a linear and a squared time trend respectively. Dummy stands for additional controls that we include in some specifications.
By applying the Shephard's Lemma, the associated input share equation is: In the following formulas we omit firm and time subscripts for notational brevity.
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The generalized translog function is: Global economies of scope can be computed starting from the estimated cost functions as the difference among the sum of the costs associated to the disjoint productions and the total cost from the joint production. In the case of m outputs, global scope economies are given by:
where C is the total cost, y i is output i and p is the vector of input prices that are kept constant, usually at their sample median or mean level. Scope economies are detected if the value of SCOPE>0, while diseconomies arise if SCOPE<0.
It is also possible to compute product specific scope economies when more than two outputs are simultaneously produced:
where the cost of producing product i only (first term in the formula of SCOPE i ) is summed to the production cost associated to all the other outputs (second term in the formula) and then compared to the total joint production cost. If SCOPE i >0, it follows that there are cost savings from the joint production of product i together with all the other goods.
Finally we can calculate scope economies for different pairs of products:
for products i and j, with i≠j, SCOPE ij >0 indicates the presence of scope economies from the joint production of the two goods, given the estimated cost structure.
We are also able to evaluate the magnitude of scale economies (SCALE):
where the derivatives need to be interpreted as cost elasticities with respect to the ith output.
Economies of scale are present when SCALE is greater than one, while diseconomies of scale are found if SCALE is smaller than one. Neither economies nor diseconomies exist if SCALE is equal to one.
INDUSTRY AND DATA DESCRIPTION
Data come from two sources: the database owned by the administrative region of Piedmont, which yearly collects information on transport services supplied by the companies of the area and the official accounting reports of the firms.
The regional database reports data on total costs, input costs and outputs for all the companies supplying local public transport services. We complement these data, providing information on transport activities only, with companies' annual reports.
The aim is to obtain a comprehensive picture of the whole set of services and outputs that transport companies offer.
Our final sample is an unbalanced panel of 40 firms whose annual observations cover the period 1998-2004.
We define three broad outputs: subsidized local public transport services, nonsubsidized transport related activities and non-transport services.
Local public transport comprises urban and intercity transport connections that represent the main business for all the firms in our sample. Non-subsidized transport related activities denote coach renting and tourist travelling.
Non-transport services mainly relate to regulated markets. They represent a broad and varied set of productions mainly consisting of parking areas management. For two firms the activity consists of waste disposal and water treatment and for one firm it encompasses gas and electricity distribution. Information on such services come from the companies' financial statements.
The output quantities for transport services (Y T ) are given by vehicle-kilometres covered over the urban network and the intercity connections. Similarly the output quantities for transport related activities (Y TR ) are the vehicle-kilometres, equal to the product of the number of vehicles by the total number of kilometres covered over the year for coach renting and tourist travel organization.
The output for the non-transport productions (Y NT ) is obtained as the ratio of total revenues associated to such products to the consumer price index for housing, water, electricity and fuels
The choice of such magnitude was mainly motivated by measurement difficulties.
Many outputs definition have been adopted in transport studies, usually grouped into demand oriented measures (such as passengers-kilometres) and supply oriented outputs (like vehicle-kilometres or seat-kilometres). More ambiguous is the definition of a physical measure for the other two outputs. Transport related activities can in principle be measured by vehicle-kilometres or seat-kilometres as for transport services, however we expect these quantities may underestimate the actual activity of the sampled companies as some companies may have different accounting practices, deciding to report e.g. the number of renting hours or other measures, not available to 2 The source for price indexes is Istat, Italian Statistical Institute, www.istat.it. The consumption price index is town and province specific and we apply the appropriate price index according to the town and province where the company runs its business.
us. Even more demanding is the task for other non-transport services as they are a very heterogeneous category (car parks management, electricity and gas distribution, water and sewage treatment, waste disposal, etc.), and we were not able to disentangle the information on each single activity. Total revenues were finally selected as they were readily available while index prices should control for price effects. A similar approach was followed, among the others, by McKillop et al. (1996) in their study of giant Japanese banks, Cowie and Asenova (1999) for the assessment of cost inefficiencies in the British bus industry, Silk and Berndt (2004) for marketing firms and Asai (2006) for the broadcasting industry.
Total costs for a firm are given by total production costs as they are reported by the annual company profit and loss accounts.
Three inputs are considered: labour, materials and capital.
Labour price (p L ) is calculated dividing total labour costs as they appear in the profit and loss account, by the total number of employees of the company.
Total material costs are obtained from the corresponding company account item and include raw materials, consumption and maintenance goods' purchases, energy and fuel expenses. The price for this heterogeneous input is measured by the production price index for energy and gas, since most of the expenditures for materials are for energy and fuels.
Following Christensen and Jorgenson (1969) , price for capital (p K ) is computed as:
where PPI is the production price index for investment goods 3 , IR is the yearly average long term prime lending interest rate as assessed by the Italian Banking Association 4 (ABI), while D is the depreciation rate and T is the corporate tax rate.
D is computed as the ratio of total depreciation expenses to book-valued fixed assets at the beginning of the period. T is obtained as total paid taxes divided by operating profits, as they appear in the financial statements. A similar approach for the derivation of capital and material prices is followed by Adams et al. (2004) Tables 1 and 2 report some descriptive statistics for the sample.
Firms are quite heterogeneous in their operating size: standard deviations for total operating costs and total revenues are quite high and the median is always smaller than the mean. Companies are asymmetrically distributed and few very large firms share the market with many small and medium sized LPT firms. The largest firms in the sample are publicly owned and table 2 splits the sample according to ownership.
Apart from the size differences 5 , it is interesting to note the different production lines for the two groups of firms considering the median output levels and the revenues' shares: while publicly owned firms, mainly municipal entities, are diversified in regulated markets, such as e.g. waste disposal, water and sewage treatment and gas and electricity distribution; private companies diversify their activities in competitive transport related unregulated sectors, such as bus renting, coaching activities and tourist services.
Differences across the firms in the sample and between public and private companies are less evident when we consider the inputs: labour and capital prices as well as labour and material costs shares on total costs are characterized by smaller standard deviations.
Before estimation, all variables are normalised by their sample median levels.
Moreover in order to cope with the required regularity conditions for cost functions, a number of restrictions are imposed in all models. Symmetry is ensured by the imposition of the following equalities in all cost specifications (see equations (1) and (2)): α ij = α ji and β rk = β kr . Linear homogeneity, requiring Σ r α ir =0 for all i; Σ r β r =1 and Σ k β rk =0 for all k, is obtained dividing both the dependent variable (total costs) and the labour and material prices by the capital price which does not directly appear in the estimated function. The other regularity conditions (non-negative marginal costs with respect to outputs, non decreasing costs in input prices and concavity of the cost function in input prices) are checked after estimation for all sample observations. In particular we need to check that fitted costs and fitted marginal costs with respect to outputs and input prices are non-negative and that the Hessian matrix of the cost function with respect to input prices is negative semi-definite 6 .
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The largest firm in the dataset is GTT (Gruppo Torinese Trasporti), owned by the municipality of Turin. Table 3 presents the estimated parameters for the four specifications of the cost function: the standard translog, the generalized translog, the separable quadratic and the composite forms.
ESTIMATION RESULTS
We simultaneously estimate the cost function and the corresponding input share equations (eq. (1) and (2) for the separable quadratic and the composite models; eq. The interpretation of the first order coefficients, however, differs across the models: while they represent estimates of cost elasticities (with respect to output and with respect to input prices respectively) in the translog specifications, they do not have straightforward interpretation in the separable quadratic and composite forms. We compute cost elasticities also for the last two specifications and we obtain similar magnitudes. The highest cost elasticity is found for transport outputs (0.54 under the standard translog specification, 0.63 under the generalized translog, 0.68 under the 6
In the composite specification we obtain that: a) fitted costs are always non-negative; b) fitted labour and material shares are always non-negative, c) fitted marginal costs with respect to transport services are always non-negative, fitted marginal costs with respect to transport related output are negative for 77 observations, fitted marginal costs for non-transport services are negative for 26 observations; d) the Hessian matrix of the cost function with respect to input prices is always negative semi-definite, except for 14 observations. About 60% of observations satisfy all regularity conditions under the preferred specification separable quadratic and 0.74 for the composite model), the smallest is for nontransport services (ranging from 0.03 for the separable quadratic, to 0.15 from the standard translog) and transport related activities are in between the two (in the interval 0.07-0.19, whose limits are obtained from the composite specification and the standard translog respectively).
Cost elasticities with respect to input prices are very similar to actual input shares (see table 1 for descriptive statistics on labour and matreial shares). They range between 0.45 (from the standard translog) and 0.52 (from the composite) for labour and between 0.18 (composite specification) and 0.19 (standard translog) for material.
The time trend parameter is always negative and significant in the last three specifications, indicating cost reductions over time. The positive second order trend coefficient, however, indicates that such cost savings diminish over time. Table 3 also shows a number of goodness-of-fit statistics. A set of likelihood ratio tests are reported, where the restrictions imposed by the standard translog model and the separable quadratic model are tested against the unrestricted generalized translog and composite specifications respectively. The generalized translog is always preferred to the standard translog model that imposes π=0. The π parameter is significant and particularly large (π=0.4), suggesting sizeable differences among the estimated economies of density and scope from the two models, with more reasonable magnitudes from the generalized translog (see McKillop et al., 1996) .
The restrictions imposed by the separable quadratic model are rejected at the 5% level.
The translog and the quadratic specifications are non-nested models that cannot be directly tested, however larger log likelihood and lower Akaike and Schwarz information criteria for the separable quadratic and the composite models suggest a better statistical fit. We also perform a Vuong (1989) closeness test, which is a likelihood-ratio based test that allows us to compare the two non-nested models: the generalized translog and the composite specifications. The composite model seems to be preferred to the generalized translog specification as the statistics exceeds the quantile from the standard normal distribution at any significance level. Table 4 presents scope and density economies computed using all the estimated specifications. As expected results significantly vary across different cost function models.
ECONOMIES OF SCOPE AND SIZE
Scope economies computations based on the standard translog specification are unreliable: they are extremely large and imprecisely estimated for any sample (whole, public firms or private firms sub-samples) and for any considered sample point (first, second or third quartile). The explanation can be found in the degenerate behaviour of such cost function when outputs are close to zero (see Roller, 1990 ).
The generalized translog, the separable quadratic and the composite specifications, on the contrary, provide comparable results.
Scope economies for the median firm in the sample range between 34% and 47% depending on the chosen cost function and they always are significantly different from zero.
Global scope economies for the median public firm range between -3.5% and 29% and significantly differ from zero only for the separable quadratic and composite models. Economies of scope for privately owned firms are always statistical significant and range between 31% and 46%. Global scope economies are generally lower when computations are based on the generalized translog model, while the largest estimates are from the separable quadratic function. The composite specification is in between the two. Table 4 also reports the estimated global scope economies at the first and the third quartile points. Scope economies decrease with size, especially if the generalized translog cost function is adopted or the sub-sample of public firms is considered. Table 4 finally shows scale economies. They are always significantly different from one (except for the standard translog specification) indicating the presence of economies of size: proportionally increasing the operating size (with respect to all outputs) lowers average costs.
Our preferred specification is the composite cost function and next tables present results based on this specification only. We already mentioned the unreliable and unstable results from the standard translog specification with respect to global scope economies, that make it inadequate for our purposes. The composite specification is preferred to the separable quadratic function on the basis of the likelihood ratio test that rejects the restrictions imposed by the separable quadratic model (i.e. the strong separability between inputs and outputs). We finally performed a Vuong test for the non-nested generalized translog and composite models. The test suggests the composite model to be preferred to the generalized translog. Table 5 presents product specific scope economies and scope economies for couples of products.
Product specific scope economies (first three rows in table 5) give a measure of the cost savings associated to the joint production when compared to the production of one output only on one side and the remaining two products on the other. Results from the composite specification give evidence of product specific scope economies that are quite similar across different outputs and are always positive and sizeable (ranging from 16% to 18%).
Pair specific scope economies are also interesting, given the different production sets supplied by public and private firms. Public firms mainly provide transport and nontransport services and scope economies associated to this pair of outputs are always smaller, particularly for public firms (9% vs 16% for the whole sample and the subsample of private companies). Private firms, that are specialized in transport and transport related activities, have quite high scope economies from this pair of outputs (20% , while for the median public firm cost savings amount to 12%).
Differing global scope economies for the two groups of public and private firms might be the result of two effects: on one side the size effect; on the other side the effect of different diversification strategies. In general public firms are larger than private firms (see table 2) and they exhibit lower global scope economies as table 4 makes clear.
Moreover public firms mainly diversify in regulated industries (non-transport services), while private firms in competitive markets (transport related activities) and we are interested in the sign and dimension of the scope economies deriving from the strategic choice of diversification. In order to disentangle these effects and to check the robustness of our results, table 6 reports some summary statistics about global scope economies computed for each observation in the sample (see Farsi et al., 2007b, for a similar approach). While computations from tables 4 and 5 are based on the construction of some "hypothetical" firms, characterized by a production set that alternatively coincides with the first, the second and the third quartiles for the three measures of output, in table 6 we estimate global scope economies at each actual sample point 7 . The distribution of global scope economies in the sample mimics the results from table 4. The median value is 30% in the whole sample, while in the subsamples of public and private firms the median global scope economies are in the intervals 12% and 35% respectively. Estimates based on the sub-sample of public firms always display lower diversification economies. Table 6 also shows global scope economies for different dimensional classes. In particular we identify four classes (small, medium-small, medium and large) according to the number of employees and we compute the median scope economies for each group of companies. Scope economies decrease with size and lower economies are found for public firms, in all classes.
We finally assess the robustness of our results to two issues: (i) differences in the cost structure of public and private firms; (ii) the definition of the output for non transport services. Table 7 shows results from the estimation of two composite models. In column (1) we report the base case model where we also include a dummy variable (dummy-public) that equals one for publicly owned firms and zero for private companies. Point estimates turn out to be very similar to those already discussed in section 5. The dummy for public firms is positive but not significantly different from zero, suggesting that the cost structure for the two sets of firms is very similar, at least in terms of the intercept of the cost function.
In the second column of table 7 we present the results from a composite specification where we drop the output measure for non transport services and introduce a dummy variable (dummy-non-transport) that takes value one if the firm in that year declared to supply unrelated services and zero otherwise. The main advantage with respect to our preferred specification is that we avoid the non physical measure of the output and can thus check for the robustness of our results. The main drawback is that we are not able to measure global scope economies with respect to the provision of the three outputs. Some coefficients lose precision (e.g. the transport related output) and the log-likelihood and the two information criteria suggest lower statistical fit for this model. The dummy for public firms is now positive and significant. Similarly the 7 However input prices are always kept at the sample median level for all firms. dummy for non transport services is positive and significantly different from zero.
Once we control for ownership, producing unrelated services increases total costs. In the last two rows of table 7 we also compute global scope economies. Scope economies as computed from the first model are comparable to those from our preferred specification (29%). From the second model we can only compute scope economies between the the two included outputs and they amount to 37%. When the dummy for non transport services is set equal to one, scope economies increase to 42%. We argue that these magnitudes are not easily comparable to those obtained from a full three-output cost function, as some sort of model misspecification may be present. However some interesting findings can be highlighted. First, cost elasticities from the two-output model are very similar to those from the preferred specification, suggesting that these magnitudes are quite stable across specifications. Cost elasticity with respect to transport is statistically significant and equals 0.62 for the median firm in the sample (0.74 from the composite model in table 3) while cost elasticities with respect to related transport output is 0.06 (0.07 from the preferred specification) but not significant at conventional levels. Similarly cost elasticities with respect to input prices are in line with those from the three output model. Second, scope economies as computed from the two output model should in principle be compared to the pair specific scope economies as presented in table 5. Cost savings from the joint production of transport outputs (subsidized and related) amount to 16% for the median firm in the sample, which is about a half of the diversification economies found from the two-output technology. We claim that our main finding could be interpreted as some lower bound in the possible cost savings from the joint production of transport and unrelated services.
On the whole, the evidence points to the presence of sizeable global scope economies for the median firm in the sample. Cost savings from the joint production reduce as the operation scale increases.
We split the whole sample of firms according to the diversification strategy and find that firms providing non-transport services in regulated markets (publicly owned companies) always display lower scope economies (and in some cases also diseconomies), for any considered sample point and for any cost specification. The two groups of firms differ both in the operation scales and in the diversification strategies. Privately owned firms are small and mainly diversify in non-subsidized transport related services, while publicly owned firms operate at a larger scale and provide services in regulated markets. In an attempt to isolate the effect of the diversification strategy, we compute scope economies at each actual sample point and find that firms diversifying in non-transport activities are characterized by lower cost savings that are close to zero for the largest firms.
CONCLUSIONS
This study gives evidence on the presence of cost savings from the joint production of transport services, transport related activities and other non-transport productions using different functional forms.
As expected, scope and density economies differ according to the chosen cost model, but they are always present. Global scope economies, for the median firm in the sample, amount to 34% under the preferred composite specification and costs savings mainly result from the fixed costs component.
We split the whole sample of firms according to diversification strategy: private firms, mainly diversifying in competitive transport related services and public firms providing non-transport services in regulated unrelated markets. Regardless of the functional form and the method used, scope economies appear sizeable for both groups but higher for firms diversifying in industries or sub-industries that are close to the core transport activity.
As scope economies appear to be decreasing with firm's size we calculate them at each sample point, so as to compare homogeneous dimensional classes, in order to exclude the possibility that public LPT firms' lower scope economies should merely depend on their larger dimension: results remain unaltered.
Applying the usual caveat, the analysis, then, suggests that, from a social point of view, horizontal diversification of LPT firms in non related activities should be fostered with caution, as it ensures smaller scope economies as compared to transport related diversification. -All estimates performed by the routine nlsur for Stata 10.1, using an iterative Feasible Generalized NLS estimator.
-The subscripts for the output variables are T for transport services, TR for transport related activities and NT for non-transport services. The subscripts for the input prices are L for labour and M for other variable inputs (i.e. raw materials and fuels).
-In the estimation of the standard translog specification, zero output levels are substituted by the value 0.00001. Notes: Global scope economies are evaluated for an hypothetical firm with the first quartile, median and third quartile level of each output in the whole sample and in the sub-samples of public and private firms respectively. Input prices are always kept at the sample median value. In the computation of scope economies for the standard translog model, zero output levels are substituted with 0.000001.
Scale economies are computed for the median firm in the sample. Significance levels: * 10%; ** 5%; *** 1%
